Abstract. One of the main factors determining the economic feasibility of a solar thermal power plant is the availability of direct radiation at the plant site. During last years, two Central Receiver Power Plants (Solgas and Colon Solar) have been proposed in the South West of Spain (Huelva). For this area only global solar radiation data are available in a historical representative database. Based on an 11 years radiation database gathered at a nearby location, distance less than 100 km, 12 correlations, (one per month), between Mt and Md have been obtained. Solar global radiation data from the power plant site and generated correlations have allowed the "construction" of a Direct Radiation Design year that has been used both to design the solar plant heliostat field and receiver and to estimate annual energy produced by the solar plant.
INTRODUCTION
In a solar power plant, knowledge of direct irradiance distribution through a year is necessary to establish:
The energy produced by the solar plant during a given period of time. The behavior of solar components, specially the receiver, during transient cloudy periods. The economic results of the solar system.
In hybrid concepts of solar plants as Solgas [I] , solar and conventional thermal energy are integrated in a common system. The development of the appropriate energy interface, and the study of the operation strategy, require the knowledge of the solar direct radiation availability, and its temporal distribution.
When Solgas Project was proposed, no direct radiation values were available on site. Only a 5 years database with values of global mean irradiance on horizontal surface in 5 minutes time steps, was available. So that, it was necessary to apply a procedure to build up a solar direct radiation design year from available data, to optimize the solar plant design.
Several investigation groups agree pointing to the existence of a deep relation between diffusefglobal irradiation ratio Kd , and global/extraterrestrial irradiation quotient, Kt . In the same way, a strong dependence from the diffuselextraterrestrial irradiation quotient, KdO [9] , etc.
The use of one of these existing correlations to estimate direct solar irradiation from a 5 minutes mean global irradiance on horizontal surface database, was not considered adequate because:
They correlate ratios of irradiation (energy) instead of ratios of irradiance (power). The integration of 5 minutes mean global irradiance values into hourly, or longer irradiation values results in a loss of information. Most of them were calculated using measurements from locations faraway from the proposed, with different latitudes and climates.
So that, to generate a direct radiation design year for the solar plant site from the registered global irradiance values, 12, (one per month), mean irradiance in 5 minutes time steps correlations have been obtained from an 11 years radiation database of a nearby location, less than 100 km away. subintervals. Distribution of Md in each subinterval is not a normal distribution, and is strongly dependent of the number of available data inside the interval. In fact, sometimes it can be adjusted to a modal distribution, in other cases can be adjusted to a bimodal distribution. Due to the former reasons, and taking into account that median values are very close to modal ones, the median value of Md and the medium value of M, for each subinterval were chosen as their representatives values. 12 Md -M, correlations, one per month, were calculated and used as specified in next section. 
CORRELATIONS Md -

ESTIMATION OF DIRECT IRRADIANCE VALUES FROM HORIZONTAL GLOBAL IRRADIANCE MEASUREMENTS
To generate the mean direct irradiance design year from the 5 minutes database of global mean irradiance, the following procedure was applied: 
RESULTS
The quality of direct irradiance estimations from global irradiance has been checked with the direct and global irradiance values measured at the meteo station installed at the plant site. Direct irradiance was calculated from global irradiance following the procedure described above. Both measured direct irradiance and calculated direct irradiance were then compared. 
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Continuos operation of the Data Acquisition System has permitted to get data of direct and global irradiance values during a whole year.
CONCLUSIONS
Comparison of calculated and estimated values of direct irradiance leads to the following conclusions:
For very clear days, direct irradiance values are approximately 10% less than measured ones. For clear days, method estimates correctly incident direct irradiance on site. Precision is not dependant of the period of year. For annual estimations, calculated direct irradiation results 2 % lower than measured direct irradiation.
